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NATIONAL FOREWORD 

This Indian Standard (Part 3) which is identical with ISO 15534-3 : 2000 'Ergonomic design for the 
safety of machinery — Part 3: Anthropometric data* issued by the Internationa! Organization for 
Standardization (ISO) was adopted by the Bureau of Indian Standards on the recommendation of the 
Ergonomics Sectional Committee and approval of the Production and Genera! Engineering Division 
Counctl. 

The other parts in this series are as follows: 

Part 1 Pnnciples for determining the dimensions required for openings fo- whole-body 

access into machinery 

Part 2 Pnnciples for determining the dimensions required for access openings 

This standard specifies current requirements for human body measurements (anthropometnc data) 
that are required by Parts 1 and 2 of this standard for the calculation of access-opening dimensions 
as applied to machinery. 

The anthropometnc data originate from static measurements of nude persons and do not take into 
account body movements, clothing, equipment, machinery-operating conditions or environmental 
conditions. 

The data are based on information from anthropometnc surveys representative of population groups 
within Europe compnsing at least three million people. Both men and women are taken into account. 

Measurements are given, as required by Parts 1 and 2 of this standard for the 5th and 99th percentile 
of the relevant population group within Europe. 

This standard shows how to combine the anthropometric data with suitable allowances to take these 
factors into account. 

The text of ISO Standard has been approved as suitable for publication as an Indian Standard without 
deviations. Certain conventions are, however, not identical to those used in Indian Standards. 
Attention is particularly drawn to the following: 

a) Wherever the words 'international Standard* appear refernng to this standard, they should 
be read as 'Indian Standard*. 

b) Comma (,) has been used as a decimal marker, while in Indian Standards, the current 
practice is to use a point (.) as the decimal marker. 

For the purpose of deciding whether a particular requirement of this standard is complied with, the 
final value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in 
accordance with IS 2 : 1960 'Rules for rounding off numerical values {revised)'. The number of 
significant places retained in the rounded off value should be the same as that of the specified value 
m this standard. 
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1 Scope 

This part of ISO 15534 specifies current raquirements for human body measurements (anthropometric data) thai are 
required by ISO 15534-1 and ISO 15534-2 for the calculation of access -opening dimenstons as applied to machinery 

The anthropometric data ongtnate from stale measuremerrts of nude persons and do not take into account body 
movements, clothing, equipment, machinery-operating condrtjons or environmental condittons. 

The data are based on information from anthropometric surveys representative of populatton groups within Europe 
composing at least three million people. Both men and women are taken into account. 

Measurements are given, as required by ISO 15534-1 ar>d ISO 15534-2. for the 5th, 95th and 99th percentiteb of the 
retevant population group wilhtn Europe. 

2 Normative references 

The foHowing normative documents contain provisions whtch. through reference tn this text, constitute pfoviSKX»s of 
this part of ISO 15534 For dated references, subsequent amendments to. or revisions of. any of tf>ese publications 
do rrot apply. However, parties to agreements based on this part of ISO 15534 are erKOuraged to investigate the 
possibility of applying the most recent editions of the normative documents indicated below For undated 
references, the latest edition of the normative document referred to applies. Memt>ers of ISO and JEC maintain 
registers of currently valid Internationa! Standards. 

ISO 15534-1:2000. Ergonomic design for the safety of machinery ~ Parti: Pnnaples for determtmng the 
dimensions required for openings for whole-body access into nnachtnery. 

ISO 1 5534-2:2000, Ergonomic design for the safety of machinery — Part 2: Pnnctpies for determtntng the 
dimensions required for access openings. 

ISO 7250:1996, Basic human body measurements for technological design. (EN ISO 7250:1997) 

3 General requirements 

Arrthropometric measurements form tt\e basis upon which minimum dimensions of access openings can be 
cateulated. Where machinery requires access openir^gs, the provisions ol ISO 15534-t (for whoie body access) and 
ISO 15534-2 (for access of parts of tt>e body) shall be complied with. 

Table 1 gives the human body measurements necessary to calculate the size of access openings taking account of 
the known range of body sizes within Europe. 
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The symbols used m Tables 1 and 2 are common to ISO 15534-1 and ISO 15534-2 Appropnate values from 
Table 1 shall be substituted m tt)e formulae in clause 4 of (SO 15534-1 1999 and .. ause 4 of ISO 15534-2 1999, in 
ordec to calculate the dimenstons of padtcuiar access openings 

4 Anthropometric data 

4.1 Human body measurements (anthropometric data from European survey) 

Tabte 1 shows the best approximation of currently available data from European surveys. The data estimate the 
values of the 5th, 95lh and 99th percentHes for combined female and mate populations 

Each of the anthropometrtc values tn Table 1 is established according to one of the following two methods 

a) ^4at^onal surveys with pooled femaie and male populations: the corresponding value of the 5th, 95th and 99th 
percentile is used 

b) National surveys with separate female and male percentiles: the mean of the female and mate value of the 5th 
percenttle {value of the 95th and 99th percentile respectively) is calculated. 

NOTE Although thts ts not stnctty accurate statistically, rt ts a good practical approximation. 

For the value of the 5th percentile, the lower of these calculated values is chosen as the European value. For the 
values of the 95th and 99th percentiles, the highest value ts chosen. 
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Table 1 — Anthropometric data from European surveys 



Symbol 


Explanation 


Vaiua 

mm 


'', 


Stature (tXDdy height) P95 


1881 


'i 


Stature (body height) P99 


1 944 


A. 


Ankle hetght 


96 


((. 


E!bow-to-elbow breadth P95 


545 


<h 


Elbow-to-e!bow breadth P99 


576 


"3 


Hand breadth with thumb P95 


120 


''.: 


Hand breadth at rr^etacarpals P95 


97 


"5 


Index finger breadth, proximal P95 


23 


"o 


Foot breadth P95 


113 


''1 


Body depth, standing P95 


342 


>'2 


Grip reach: !oniward reach P5 


615 


''2 


Grip reach; forward reach P95 


820 


''2 


Gnp reach; forward reach P99 


845 


''■3 


Hand depth at palm P95 


30 


''4 


Hand depth at thumb P95 


35 


''1 


Buttock-knee length (thigh length) P95 


687 


Cl 


Buttock-knee length (thigh length) P99 


725 


<^2 


Foot length P5 


211 


^2 


Foot length P95 


285 


'2 


Foot length P99 


295 


'■3 


Head length from tip of rx>se P95 


240 


</, 


Upper-arm diameter P95 


121 


^2 


Lower-arm diameter P95 


120 


'^3 


Fist diameter P95 


120 


'1 


Operating-arm length P5 


340 


'2 


Foreann reach PS 


170 


'3 


Arm reach to the side P5 


495 


u 


Hand length P5 


152 


'5 


Hand length to thumb PS 


88 


'6 


Index lif>ger length PS 


59 
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4,2 DMCiiptions of human body meaaurefnents 

The descriptions ol the human body measurements presented in ISO 15534-1 and ISO 15534-2 are taken in part 
from ISO 7250 Othef human body measurements are produced by addrtion or subtraction of two measurements 
taken from ISO 7250 or by the multiplication of a measurement by a determined fanof. Fixed measurements are 
preservied when the variation within the population of interest is minimal 

The specific measurements and descriptions are given in Table 2. 

Table 2 — Symbols of human body maasuremanU 



Symbol 


Explanation 


Definition 

Saa 

ISO 7250:1996, 

subclause 


*t 


Stature (body height) 


4.1.2 


"8 


Ankle height: fixed value 96 mm 


— 


fll 


Elbow-to-elbow breadth 


42.10 


"$ 


Hand breadth with thumb: 
hand breadth at metacarpals x determined factor 1 .25 


43.3 


"4 


Hand breadth at metacarpals 


4.3.3 


"5 


IrKlex fir^ger breadth, proximal 


4.3,5 


"6 


Foot breadth 


4.3.8 


*1 


Body depth, standing 


4.1.10 


h 


Gnp reach; forward reach 


4.4.2 


h 


Hand depth at palm: fixed value 30 mm 


— 


N 


Hand depth at thumb: fixed value 35 mm 


— 


't 


Buttock-knee length (thtgh length) 


4.4.7 


'2 


Foot length 


4.3-7 


'3 


Head ler>gth from tip of nose: head length + fixed value 30 mm 


43.9 


•^t 


Uf^jer-arm diameter: fixed value 121 mm 


— 


Jj 


Lower-arm diameter hand breadth at metacarpals - determined factor 1.25 


4.3.3 


^3 


Fist diameter: harxl breadth at metacarpals <( determir>ed factor 1 ,25 


43-3 


't 


Operating-arm ler^gth gnp reach minus fixed value 275 mm 


4.42 


>2 


Forearm reach: ettx>w-gnp length minus fixed value 121 mm 


44.3 


'3 


Arm reach to the side: ^^> reach minus fixed value 120 mm 


4.4,2 


'* 


Hand length 


4.3.1 


>5 


Hand length to thumb: hand l^>gth '< detennined factor 0.58 


4,3.1 


'e 


Index-finger length 


4.3.4 
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Review of Indian Standards 

Amendments are issued to standards as the need anses on the basts of comments. Standards are 
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This Indian Standard has been developed from Doc: No. PG 15 (0546). 
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